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The  type  of stocking  system  can  affect  sward  canopy  structure,  changing  the  nutritional
value  of herbage  and  livestock  production.  The  present  study  evaluated  structural  and
nutritive  features  of  Guinea  grass  (Panicum  maximum  Jacq.  var.  Tanzânia)  swards  and the
composition  and  yield  of  milk  produced  by crossbred  cows  fed  this  herbage  in a rotational
stocking  system  over  cycles  from  Spring  to Autumn.  Two stocking  systems  were tested,  in
which cattle  were  allowed  to  graze:  (1)  after  grazing  cycles  of  30 days  (T30d); or (2)  when  the
sward  reached  a  pre-grazing  height  of  70 cm  (T0.7m). Five grazing  cycles,  each  consisting  of
a sward  recovery  period  followed  by 2  days  of  grazing,  were  evaluated  in each  stocking  sys-
tem using  a  completely  randomized  block  design  and  repeated  measures  with  2 repetitions
per  stocking  system  (each  composed  of  a set of  sixteen  4000  m2 paddocks  grazed sequen-
tially).  Four  1 m  × 1  m  sward  patches  were collected,  constituting  one  sample  per  paddock,
which  was  used  to  evaluate  pre-grazing  herbage  mass,  leaf,  stem  and dead  matter  (dry
mass per  area),  crude  protein  (CP),  neutral  detergent  ﬁber (NDFom),  acid  detergent  ﬁber
(ADFom)  and hemicellulose  (HEM).  Cows  received  daily  supplementation  of  4 kg  concen-
trate. Stocking  rate,  milk  production  and  composition  were  evaluated  in each  grazing  cycle.
The T30d stocking  system  produced  higher  (P=0.0014)  pre-grazing  height  than  T0.7m (0.83
vs  0.69  cm),  had  higher  (P=0.0071)  light  interception  (94  vs  91%)  and higher  (P=0.0233)  leaf
area  index  (5.2  vs  4.5). In addition,  T30d exhibited  larger  (P=0.0204)  herbage  mass  than  T0.7m
(7276  vs 6187  kg MS/ha),  higher  (P=  0.0243)  leaf  dry mass  per  area  (2618  vs  2294 kg/ha)
and  higher  (P<0.0001)  stocking  rate  (6.2 vs  5.7 animal/ha).  The  grazing  cycle  affected  sward
composition,  with  T30d producing  higher  (P=0.0060)  leaf  NDFom.  Milk  production  and
composition  was  not  affected  by  the stocking  systems,  as  follows  (T30d vs T0.7m): 20.12
vs  20.94  kg  milk  production  per cow/day;  31.4  vs 31.9  g  fat/kg,  29.9  vs 30.2  g  protein/kg,
43.7  vs 44.6  g  lactose/kg,  114.8  vs 116.5  g/kg  total  solids  and  12.85  vs  12.86  mg/dL  ureic
Abbreviations: ADFom, acid detergent ﬁber excluding residual ash; BW,  body weight; CP, crude protein; DM, dry matter; HEM, hemicellulose; LAI, leaf
rea  index; LI, light interception; MUN, milk ureic nitrogen; NDFom, neutral detergent ﬁber excluding residual ash; AU, animal unit of 450 kg; SB, sum of
ases;  V%, base.
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nitrogen.  Stocking  system  therefore  affects  the  nutritive  value  of  sward.  Stocking  manage-
ment  allowing  a  30-day  grazing  cycle  for Guinea  grass  sward  (T30d) produces  higher  forage
mass, supporting  a higher  stocking  rate  and  thereby  increasing  productivity  in  dairy  farm.
© 2013 Elsevier B.V. All rights reserved.
1. Introduction
Many cow producers, including dairy cattle farmers, adopt rotational stocking as a low-cost method for maintaining qual-
ity in tropical swards. Other studies have shown that, compared to traditional methods, rotational stocking can signiﬁcantly
increase the productivity of tropical grass swards (Carnevalli et al., 2006; Difante et al., 2009).
In rotational stocking systems, the fallowing period is important for grass re-growth without pasture degradation and
good forage quality for ruminants. In a study on two Guinea grass varieties, a 28-day fallow period was  found to minimize
stem proportion and improve forage quality compared to 38 and 48 days (Santos et al., 1999).
Management strategies that consider the phenology and physiology of herbage species can enhance sward production
and longevity (Fulkerson and Slack, 1994; Da Silva et al., 2009). The use of light interception (LI) as a reference for monitoring
re-growth allows herbage to be harvested in a same physiological condition, according to variations in its accumulation.
Given that the pattern of herbage accumulation depends on LI and competition for light, a criterion of 95% LI can be assumed
to indicate re-growth interruption. This is because, in addition to indicating more efﬁcient leaf accumulation in grazing
systems, it is easily identiﬁed in the ﬁeld by canopy height. The pre-grazing height that corresponds to 95% LI in re-growth
of tropical grasses exhibits a uniform and consistent pattern, similar to that reported for temperate grasses (Carnevalli et al.,
2006; Barbosa et al., 2007; Difante et al., 2009).
In an assessment of Tanzania Guinea grass quality at canopy heights of 60, 70 and 85 cm, 95% LI was  reached by 70 cm
plants (Difante et al., 2009). Other studies conﬁrmed that Guinea grass swards under an intermittent defoliation regime
consistently achieved 95% LI at a canopy height of 70 cm,  irrespective of residual herbage mass (Mello and Pedreira, 2004;
Barbosa et al., 2007).
The present study compared an easy rotational system for milk producers combining ﬁxed 30-day grazing cycles and
the sward system with the best biological efﬁciency, that is 95% LI with a canopy height of 70 cm.  As such, production and
quality of Guinea grass swards was evaluated under two rotational stocking systems: (1) in ﬁxed 30-day grazing cycles
(T30d), with 2-day grazing followed by 28-day fallowing; (2) in a variable grazing cycle of 2 days followed by fallowing until
sward canopy reached a pre-grazing height of 70 cm (T0.7m). Because Guinea grass development is affected by seasonality,
with better growth in the rainy summer (Montagner et al., 2012), the study was carried out in grazing cycles over the year.
Stocking rate, milk production and milk productivity by crossbred dairy cows grazing under both systems were also assessed.
2. Materials and methods
The experiment was  conducted on the APTA experimental farm (Agência Paulista de Tecnologia dos Agronegócios), Mid-
west Unit, Ribeirão Preto, SP (21◦42′ S, 47◦24′ W and 535 m altitude), in well-established Guinea grass swards (Panicum
maximum Jacq. var. Tanzânia). Relief in the area is slightly wavy, and soil type is Oxisol (Latossolo Vermelho Epidistroférrico,
EMBRAPA, 1999) with the following chemical characteristics: pH 5.1; organic matter 40 g/dm3; 12 mg  P/dm3; sum of bases
of 41.5 mmol  SB/dm3; base saturation of 42%, 30 mmol  Ca/dm3, 2.6 mmol  K/dm3, and 18 mmol  Mg/dm3. Climate is tropical,
with dry winters. Maximum and minimum air temperature and rainfall rate are shown in Fig. 1.
2.1. Stocking systemTwo rotational stocking systems were evaluated over 5 grazing cycles. The ﬁrst system allowed the sward to re-growth
during 28 days and 2 occupation days. The grazing cycle has 30 days (T30d), while the other allowed dairy cows to graze
when the sward reached a pre-grazing height of 70 cm (T0.7m), with 2 days of grazing. The stocking systems were installed
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Fig. 1. Minimum and maximum temperatures and rainfall in the study area.
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n sixty-four 4000 m2 paddocks, with 32 paddocks per treatment. Two  replicates were set per system, each composed of 16
addocks that were sequentially occupied.
The experimental unit was the paddock. They were cleared before the experiment in order to eliminate herbage remnants,
ith 20 cm of stubble height. At the beginning of spring, after re-growth, cows were allowed to graze in the paddocks for
wo days for adaptation purposes. The stocking rate for each grazing cycle was determined by the number of cows that left
 residual pasture height of 30–40 cm after 2 days of grazing.
Before the beginning of the experiment and at the end of each grazing cycle (except for the last cycle), the swards received
op dressing with 50 kg N/ha, totaling 250 kg N/ha/year.
.2. Sward
Four paddocks were sampled in each grazing cycle for each replicate, so that 8 paddocks were sampled per treatment. In
re- and post-grazing conditions, canopy height was evaluated at 15 points in the sward, each containing a graduated ruler.
t each sampling point, canopy height corresponded to the distance from the curve formed by upper leaves to the ground. LI
nd leaf area index (LAI) were also measured in the pre-grazing period using the AccuPAR LP80 system (DECAGON Devices).
Four 1 m × 1 m sward patches were collected in each paddock and joined to form a single sample. The herbage was cut to
0 cm and weighed to determine herbage mass. After the entire sample was weighed, a sub-sample of approximately 1.5 kg
as separated into leaf blade, stem (including leaf sheath) and dead matter. Samples were dried in a forced air oven at 60◦C
ntil constant weight. Herbage mass and plant weight were expressed as kg dry matter (DM)/ha.
Chemical analysis of herbage mass and leaves was  performed to determine neutral detergent ﬁber excluding residual ash
NDFom) (Mertens, 2002); crude protein (CP, Kjeldahl N × 6.25, method 984.13) and acid detergent ﬁber, excluding residual
sh (ADFom, method 973.18) were determined using AOAC (1997). Hemicellulose (HEM) was the value as the difference
Fom and ADFom according to Silva and Queiroz (2002).
Statistical analysis was performed using a repeated measure procedure. The model included the effects of stocking system,
razing cycle and block. Data were analyzed using the MIXED procedure of SAS software (Littel et al., 2006; SAS, 2008). The
kaike information criterion was applied to select the variance and co-variance matrix (Wolﬁnger, 1993). This allowed
etecting the effects of stocking system, seasonality and interaction between these factors. Means were estimated using
SMEANS and contrasted by difference probability (PDIFF) using the Tukey test at a signiﬁcance level of 0.05.
.3. Animals
The crossbred cows (Holstein × Gir) were in lactation for 30–100 days before the experiment. Milking was performed at
 am and 4 pm.  Milk yield and composition were evaluated using 8 test cows per replicate (16 cows per treatment), blocked
y milking days.
The experimental unit was the cow. Each paddock was grazed by 8 animals, and put-and-take cows were added or
emoved to adjust stocking rate according to the criterion of maintaining residual pasture height at 30–40 cm after 2 days
f grazing.
The animals received daily and individually supplementation with 4 kg concentrate, composed of ground soybean grain
131 g/kg), soybean meal (164 g/kg), corn (656 g/kg), sodium bicarbonate (19.5 g/kg) and minerals (29.5 g/kg). The chemical
omposition of the supplemental ration was180 g crude protein/kg DM and 2602 Mcal of metabolizable energy likewise as
0,894 MJ.
Tester and put and take cows occupying the paddocks were weighed immediately after morning milking, for 3 consecutive
ays, in each grazing cycle. One animal unit (AU) corresponded to 450 kg body weight.
Milk samples corresponding to 5% of milking yield were collected and weighed in the two milking periods for 5 consecutive
ays, 14 days after the beginning of each grazing cycle. The samples were used to determine protein, lactose and total solid
evels and somatic cell count, measured with an automated device.
Milk output/ha (milk yield) was estimated according to daily production, grazing cycle (in days) and paddock (replication)
nd then multiplied by the number of days of each grazing cycle.
Data were analyzed as a randomized block with repeated measures. The statistical model included the effects of stocking
ystem, grazing cycle and block and their interactions. Somatic cell count was log transformed to calculate the somatic cell
core (SCS). Statistical procedures were carried out using the SAS GLM procedure (SAS, 2008).
. Results
The different stocking systems (T0.7m and T30d) determined speciﬁc rhythms for Guinea grass growth. Grazing cycle was
ot constant in T0.7m (Table 1), lasting 22 days at the beginning of summer and increasing progressively until reaching 50
ays in autumn.
Pre-grazing height was 20% higher (P=0.0014) in T30d than in T0.7m and changed according to the grazing cycle (P=0.0034)
Table 1). An interaction effect of stocking system and grazing cycle did not affect pre-grazing height (Table 1). Post-grazing
eight was not affected by the stocking systems or grazing cycles (Table 1).
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Table 1
Duration of grazing cycle, pre and post-grazing canopy height, light interception (LI) and leaf area index (LAI) in Guinea grass swards under intermittent
stocking systems.
Stocking
system
Grazing cycle Mean S.E.M. P P P
Cycle 1
(spring-summer)
Cycle 2
(summer)
Cycle 3
(summer)
Cycle 4
(autumn)
Cycle 5
(autumn)
Stocking
System
Cycle Interaction
Cycle duration (days)
T0.7m 33 22 27 39 50 34
T30d 32 32 32 32 32 32
Pre-grazing height (cm)
T0.7m 69 72 75 73 61 69B 2.1 0.0014 0.0034 0.6582
T30d 72 99 93 78 62 83A 2.1
Mean 71bc 87a 83a 78ab 62c 76 3.3
Post-grazing height (cm)
T0.7m 39 39 41 41 32 38 0.6 0.2812 0.1204 01622
T30d 34 44 43 44 41 40 0.7
Mean 37 42 42 43 37 39 0.6
Pre-grazing LI (%)
T0.7m 92Aa 87Bb 93Aa 94Aa 91Bab 91B 1.2 0.0071 0.0061 0.0023
T30d 89Ab 97Aa 96Aa 94Aa 97Aa 94A 1.7
Mean 91b 92b 95a 94a 94a 93 1.1
Pre-grazing LAI
T0.7m 4.7 3.6 4.3 5.3 4.1 4.5B 0.19 0.0233 0.0294 0.3589
T 4.4 4.8 6.5 5.5 4.5 5.2A 0.1930d
Mean 4.5b 4.4b 5.3ab 5.7a 4.4b 4.8 0.27
Means followed by a same uppercase letter in a column and lowercase letter in a row are statistically equal (P>0.05). S.E.M., standard error of the mean.
Swards managed with T0.7m exhibited lower (P=0.0071) light interception (IL) than those under T30d, particularly in
summer and autumn cycles (P=0.0061), and it was observed interaction (P=0.0023) between grazing systems and cycles.
Swards under T30d showed more than 95% LI in 4 grazing cycles, a ﬁnding not observed in swards under T0.7m for any cycle
(Table 1). Leaf area index (LAI) was 14% lower (P=0.0233) in swards under T0.7m compared to T30d. Grazing cycle also affected
LAI, which was higher (P=0.0294) at the end of the summer (cycle 3) and beginning of autumn (cycle 4), as shown in Table 1.
The stocking systems (T30d vs T0.7m) did not affect (P=0.5428) the proportion of leaf blade, stem and dead matter in
herbage mass. The results were 376 vs 373 g/kg DM for leaf blade, 364 vs 378 g/kg DM for stem and 260 vs 249 g/kg DM for
dead matter in T30d vs T0.7m systems, respectively.
The pre-grazing herbage mass was affected both stocking system (P=0.0204) and grazing cycle (P=0.0050), which was
18% higher in T30d than in T0.7m (Table 2). Leaf production, greater in T30d than in T0.7m (P=0.0243), was also affected by
Table 2
Herbage mass, leaf, stem and dead matter in pre-grazing Guinea grass swards under intermittent stocking systems.
Stocking
systems
Grazing cycle Mean S.E.M P P P
Cycle 1
(spring-summer)
Cycle 2
(summer)
Cycle 3
(summer)
Cycle 4
(autumn)
Cycle 5
(autumn)
Stocking
System
Cycle Interaction
Herbage mass (kg DM/ha)
T0.7m 4475 5836 7627 6791 6205 6187B 274 0.0204 0.005 0.5161
T30d 5745 7947 6910 9874 5903 7276A 274
Mean 5110c 6891b 7268ab 8332a 6054bc 6731 433
Leaves (kg DM/ha)
T0.7m 2060Bbc 2318Bb 3073Aa 2456Ab 1563Ac 2294B 85 0.0243 0.0002 0.0010
T30d 3410Aa 3425Aa 2123Bb 2846Aa 1287Ac 2618A 85
Mean 2735a 2871a 2598a 2651a 1425b 2457 134
Stem (kg DM/ha)
T0.7m 1353 2566 2531 2450 2442 2268B 133 0.0145 0.0026 0.3568
T30d 1613 3285 2876 3913 2502 2838A 133
Mean 1483c 2925ab 2704ab 3181a 2472b 2553 211
Dead Matter (kg DM/ha)
T0.7m 1063 952 2023 1886 2201 1625 167 0.1572 0.0006 0.1585
T30d 723 1238 1911 3116 2114 1820 167
Mean 893b 1095b 1967a 2501a 2157a 1722 182
Means followed by a same uppercase letter in a column and lowercase letter in a row are statistically equal (P>0.05). S.E.M., standard error of the mean.
M.L.P. Lima et al. / Animal Feed Science and Technology 186 (2013) 131– 138 135
Table 3
Chemical composition parameters of the herbage in pre-grazing Guinea grass swards under intermittent stocking systems.
Stocking
Systems
Grazing cycle Mean S.E.M P P P
Cycle 1
(spring-summer)
Cycle 2
(summer)
Cycle 3
(summer)
Cycle 4
(autumn)
Cycle 5
(autumn)
Grazing
System
Cycles Interaction
CP (g/kg DM)
Herbage mass
T0.7m 129Aa 127Aa 116Ba 133Aa 108Aa 120 9.4 0.2702 0.0500 0.0334
T30d 86Ab 137Aa 140Aa 118Aab 96Ab 115 9.4
Mean 107ab 132a 123a 126a 102b 118 7.2
Leaves
T0.7m 146Aa 140Aa 126Ba 150Aa 143Aa 141 9.1 06415 0.0887 0.0024
T30d 155Aab 151Aa 157Aa 127Ab 127Ab 143 7.7
Mean 151 146 142 139 135 142 8.7
NDFom (g/kg DM)
Herbage mass
T0.7m 737Ab 735Ab 729Ab 777Aa 734Aa 743 88 0.2854 0.0009 0.0019
T30d 770Aa 741Aab 748Aab 734Bb 691Bc 737 73
Mean 754a 738a 739a 755a 712b 741 82
Leaves
T0.7m 699 714 737 767 715 723B 68 0.0060 <0.0001 0.3485
T30d 722 720 775 847 698 753A 73
Mean 711c 717c 756b 807a 700c 727 97
ADFom (g/kg DM)
Herbage mass
T0.7m 378Ac 410Ab 419Aab 407Ab 430Aa 409A 30 0.0001 0.0036 0.0227
T30d 368Ab 387Bb 380Bb 404Aa 387Bb 385B 34
Mean 373b 398a 400a 405a 408a 397 27
Leaves
T0.7m 353Ac 382Aab 393Ba 390Ba 366Abc 377B 45 0.0068 <0.0001 0.0343
T30d 370Ab 377Ab 432Aa 417Aa 366Ab 392A 48
Mean 362b 379b 412a 404a 366b 387 44
HEM (g/kg DM)
Herbage mass
T0.7m 360Ba 320Bb 307Bb 367Aa 300Ab 331B 38 0.0071 <0.0001 0.0007
T30d 399Aa 352Ab 354Ab 329Bc 304Ad 348A 43
Mean 380a 336bc 331c 348b 302a 339 39
Leaves
T0.7m 348 332 343 376 333 346B 45 0.0082 <0.0001 0.1412
T30d 342 344 362 430 334 363A 48
Mean 345bc 338bc 352b 403a 333c 352 46
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tocking system interaction (P=0.0010) with the grazing cycle (Table 2). Stem content was 25% higher (P=0.0145) in T30d
han T0.7m, and was higher (P=0.0026) as a function of grazing cycle, increasing from cycle 1 to cycle 4. Dead matter content
as higher (P=0.0006) only between the grazing cycles, increasing progressively until autumn (Table 2).
The stocking system alone did not affect CP in herbage mass, but it was  higher in summer (P=0.0500) and presented stock-
ng system interaction (P=0.0334) with grazing cycle. Leaf CP was affected only by stocking system interaction (P=0.0024)
ith grazing cycle, decreasing in the last summer cycle in T0.7m and in the two last autumn cycles in T30d (Table 3). NDFom lev-
ls in pre-grazing herbage mass were similar between stocking systems, but they were affected by grazing cycle (P=0.0009)
nd interaction (P=0.0019) of grazing cycles and stocking system decreasing in T30d during autumn (cycles 4 and 5). Leaf
DFom was higher (P=0.006) in T30d stocking system and higher (P<0.0001) in grazing cycle 4 (Table 3). It was  higher
P<0.0060) in the summer, when plant growth is intensive, and lower (P<0.0060) in T0.7m and in cycles 1, 2 and 5.
ADFom in pre-grazing herbage mass was higher (P<0.0001) in stocking system T0.7m, and lower (P=0.0036) in grazing
ycle 1 and there was interaction (P=0.02267). Therefore, herbage mass and ADFom were lower (P=0.02267) in cycles 2, 3
nd 5 only in T30d. Pre-grazing leaf ADFom level was affected by the stocking system (P=0.0068), grazing cycle (P<0.0001)
nd their interaction (P=0.0343) (Table 3). Leaf ADFom was higher (P=0.0343) in summer cycles (cycles 3 and 4) than in the
thers. HEM level in pre-grazing herbage mass was affected by the stocking system (P=0.0071), grazing cycle (P<0.0001) and
nteraction between these factors (P=0.0007). In general, HEM was lower in T0.7m, but in autumn (cycles 4 and 5), T30d also
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Table 4
Milk quality and production of crossbred cows grazing Guinea grass swards managed under intermittent stocking systems.
Parameter Stocking system S.E.M P P P
T0.7m T30d Stocking Cycle Interaction
Production
Milk yield (kg/day) 20.94 20.12 0.75 0.3471 0.1646 0.5203
Milk  composition
Fat (g/kg) 31.9 31.4 1.53 0.8152 0.5342 0.8114
Protein (g/kg) 30.2 29.9 0.97 0.4648 0.8094 0.8121
Lactose (g/kg) 44.6 43.7 0.94 0.6574 0.6863 0.5446
Total Solids (g/kg) 116.5 114.8 2.68 0.9759 0.5134 0.7157
Somatic cell scorea 5.07 5.32 0.41 0.1574 0.0988 0.2183
MUN  (mg/Dl) 12.86 12.85 0.64 0.7683 0.3941 0.4655MUN, milk ureic nitrogen; S.E.M., standard error of the mean.
a Somatic cell score = log transformed somatic cell count. Average Somatic cell = 324,280 for T0.7m and 296,330 for T30d.
exhibited low HEM values. HEM levels in pre-grazing leaves were affected by the stocking system (P=0.0082) and grazing
cycle (P<0.0001). Leaves under T0.7m had lower HEM compared to T30d.
Milk production and composition was not affected by the stocking system, grazing cycle or their interaction (Table 4).
Stocking rate was higher (P<0.0001) in T30d grazing system. Stocking rate (AU/ha) was affected by both grazing cycle
(P<0.0001) and the interaction between stocking systems and cycles (P=0.0456). It was  8% lower in swards under T0.7m than
in those under T30d (Table 5).
The milk productivity calculated through milk output/ha during each grazing cycle, was  higher (P<0.0001) in T30d grazing
system. The milk productivity was affected by grazing cycle with lower (P=0.0021) milk production per area during the
autumn (Table 5).
4. Discussion
The stocking system with defoliation at a pre-grazing height of 70 cm (T0.7m) produced mean cycles of 34 days, ranging
from 22 to 50 days over the study period and according to rainfall and temperature conditions. From the 4th grazing cycle
onwards, climate conditions became unsuitable for the maximum growth of tropical herbage grasses, which occurs in the
summer. With lower rainfall and temperature in the autumn, re-growth in T0.7m was  reduced, thereby prolonging the grazing
cycle. Sward rest from 22 to 25 days in the summer was also observed in a study on dairy cows managed with Mombac¸ a
Guinea grass, with two day-grazing in each paddock, initial grazing conditions of 95% LI and post-grazing residue of 30–50 cm
(Carnevalli et al., 2006).
Defoliation frequency changes the canopy characteristics in Tanzania and Mombac¸ a Guinea grass under similar fertiliza-
tion management (Silveira et al., 2010; Barbosa et al., 2011). In a study on Tanzania Guinea Grass with the same level of
fertilization used in the present study (50 kg of N/grazing cycle), Barbosa et al. (2011) found that structural characteristics
are strongly inﬂuenced by season, with greater plant growth, better leaf blade length (95% and 100% LI) achieved in the
summer, as observed in the present study. Also in agreement with the present study, Silveira et al. (2010) report that after
re-growth for 30.1 days, Guinea grass reached 79 cm.Considering the number of paddocks required to supply the herbage needs of cattle, the T30d system facilitated cattle
management because the 16 paddocks were used sequentially, with each paddock occupied for two days. In the T0.7m system,
the number of paddocks required varied from one grazing cycle to another, making this technique difﬁcult for farmers to
Table 5
Stocking rate and milk productivity of crossbred cows grazing Guinea grass swards under intermittent stocking systems.
Stocking
systems
Grazing cycle Mean S.E.M P P P
Cycle 1
(spring-summer)
Cycle 2
(summer)
Cycle 3
(summer)
Cycle 4
(autumn)
Cycle 5
(autumn)
Stocking
System
Cycle Interaction
Stocking rate (AU/ha)
T0.7m 6.2Ab 8.3Aa 7.2Aab 4.1Bc 3.0Ac 5.7B 0.35 <0.0001 <0.0001 0.0456
T30d 6.5Ab 8.1Aa 6.5Ab 5.8Ab 4.0Ac 6.2A 0.35
Mean 6.4b 8.2a 6.9b 5.0c 3.5d 6.0 0.25
Productivity (kg milk/ha/during all grazing cycle)
T0.7m 4284 3824 4071 3348 3141 3734B 210 <0.0001 0.0021 0.1211
T30d 4356 5428 4356 3886 2680 4141A 227
Mean 4320a 4626a 4213a 3617 b 2911c 3937 212
Means followed by a same uppercase letter in a column and lowercase letter in a row are statistically equal (P>0.05). S.E.M., standard error of the mean.
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xecute. In T0.7m, an average of 17 paddocks (with 2-day occupation and 34-day grazing cycle) was needed, but in autumn,
hen plant growth was lower, the swards did not reach 70 cm,  as predicted in the research plan.
Difante et al. (2009) studied a system that initiated grazing at 95% LI, with post-grazing height of 50 cm,  and found that
t delayed re-growth, which lasted from 23 days in summer to 39 days by the end of summer and beginning of autumn. In
he present study, although a pre-grazing sward height of 70 cm was  adopted to determine paddock occupation, this system
xhibited only 91% LI, which is under the recommended value for pre-grazing (Difante et al., 2009). A study performed in the
pring, summer and autumn with Guinea grass managed at a post-grazing height of 50 cm (obtained after 33 days re-growth)
ound a pre-grazing height ranging from 66 to 71 cm and 95% LI, whereas in the present study the plants managed with a
re-grazing height of 70 cm,  LI was lower (Difante et al., 2009).
Research by Barbosa et al. (2007) on Guinea grass managed at different defoliation frequency and intensity reported that
 sward canopy height of 70 cm corresponded to 95% LI, and 85 cm corresponded to 100% LI. Investigating this same grass,
ello and Pedreira (2004) found 95% LI at a canopy height of 70 cm,  differing from the ﬁndings observed in the present
tudy.
In an experiment analyzing dairy cattle managed with mombac¸ a Guinea grass and 2-day grazing per paddock, a pre-
razing height of 90 cm and 115 cm produced 95% and 100% LI, respectively (Carnevalli et al., 2006). These values are similar
o those obtained in T30d.
Both management systems produced similar post-grazing (residue) height as well as leaf, stem and dry matter (DM).
owever, herbage mass and the amount of leaves available to feed dairy cattle was higher in T30d than in T0.7m, allowing
igher paddock occupation, increasing sward stocking rate and consequently, increasing the milk output/ha. The herbage
ass found in the present study was slightly higher than the 4640 kg/ha in spring and 4800 kg/ha in summer obtained in
ombac¸ a Guinea grass swards with 30 cm post-grazing height grazed for 2 days (starting at 95% LI) (Carnevalli et al., 2006).
eaf area index was also higher in T30d, where swards reached greater canopy height and leaf mass, resulting in higher
tocking rate.
Sward composition was markedly affected by seasonality, that is, samples taken in each grazing cycle showed that mean
P level ranged from 86 to 140 g DM/kg of herbage mass. Moreover, a gradual decrease in herbage mass was detected
rom the beginning of summer to the end of autumn. Nevertheless, milk production and composition was  maintained
cross the cycles, suggesting that cows fed swards and supplement had their nutritional needs met. Sward CP, obtained
rom either herbage mass or leaves, was not affected by stocking system, but was subject to seasonal inﬂuences. A study
ssessing management systems with Guinea grass also showed that CP was not altered by treatments with different grazing
requencies and intensities (Difante et al., 2009).
Difante et al. (2009) found no differences in NDFom levels in Guinea grass leaves under different defoliation intensities
nd frequencies, and reported 776 g NDFom/kg DM in swards between 26 and 50 cm high and 757 g NDFom/kg DM in leaves
bove 50 cm.  These values are close to those obtained in the present study. Given that NDFom concentrations can restrain
onsumption, leaf mass in T0.7m is assumed to exhibit higher quality, which is very important in the grazeable stratum. Since
0.7m leaves were shorter, they were likely less mature, explaining their quality. However, this advantage did not increase
ilk production or quality.
Mean milk production and composition under T0.7m and T30d were similar. Some studies on leaf proportion and forage
uality can be enhanced by defoliation strategy, thereby improving forage quality and milk production (O’Donovan and
elaby, 2008; Curran et al., 2010). Ganche et al. (2013) studied defoliation severity as a strategy to increase grass utilization
n temperate grass-based milk production systems. They found no immediate or carryover effects on the proportions of leaf,
tem and senescent material in the sward, and in cows fed on these swards, no effects on milk fat and protein content levels
ere detected in early lactation, as observed in the present study.
Milk ureic nitrogen (MUN) levels were within the normal range of 10 and 14 mg/dL (Doska et al., 2012).
Owing to the intensive growth, the sward was completely used in summer, increasing stocking rate in T30d and resulting
n bigger productivity. On the other hand, the sward did not reach 70 cm in height in autumn (ﬁrst days of May), and because
f the low grass growth rate, stocking rate declined, compromising the performance of stocking system T0.7m and the milk
roductivity.
Farin˜a et al. (2011) compared pasture-based milk production systems and found that, although productivity can be
mproved by increasing either stocking rate or in milk production per cow, a general analysis demonstrated that the former
as more efﬁcient because dairy cows receiving dietary supplementation did not increase milk production proﬁtability. The
resent study found that increasing stocking rate increased productivity in the T30d treatment.
. Conclusions
Stocking strategy affects sward height and light interception, leaf area index, herbage mass production, but these effects
o not interfere in mean milk production per cow.
Management of Guinea grass with 30-day fallow period for re-growth was shown to be more productivity than allowing
ward to reach a height of 70 cm,  providing higher herbage mass production and stocking density. This system can be easily
mplemented by small farmers and can increase dairy farm productivity without additional resources.
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